
Übersicht  Ebenendarstellungen 

2𝑥1 + 3𝑥2 + 4𝑥3 = 20 

𝑛⃑ = (2
3
4

)  

→
𝑢 = ( 3

−2
0

)   𝑢𝑛𝑑   →
𝑣 = ( 0

−4
3

) 

𝑛⃑ ∙
→
𝑢 = 2 ∙ 3 + 3 ( −2 ) + 4 ∙ 0 = 6 − 6 + 0 = 0 

𝑛⃑ ∙
→
𝑣 = 2 ∙ 0 + 3 ( −4 ) + 4 ∙ 3 = 0 − 12 + 12 = 0 

Stützvektor 
→
𝑝    

Punkt auf der Ebene 

Wähle x1=0 und x2=0 dann: 

2 ∙ 0 + 3 ∙ 0 + 4𝑥3 = 20 ⇒   𝑥3 =
20

4
 

→
𝑝 = (

0
0
5

) 

𝐸1:   𝑥⃑ = (0
0
5

) + 𝑟 ∙ ( 3
−2
0

) + 𝑠 ∙ ( 0
4

−3
) 

Koordinatenform 

Parameterform 

Normalenform 
 

𝐸1:   ⃑( 𝑥 −
→
𝑝 ) ∙

→
𝑛 = 0 

 

𝐸1:   𝑥⃑ =   ((
𝑥1
𝑥2
𝑥3

) − (
0
0
5

)) ∙ (2
3
4

) = 0 

(
𝑥1
𝑥2
𝑥3

) ∙ ( 3
−2
0

) = 0     : 3𝑥1 − 2𝑥2 + 0𝑥3 = 0   ⇒ 𝑥1 =
2

3
𝑥2 

  𝑢𝑛𝑑 

(
𝑥1
𝑥2
𝑥3

) ∙ ( 0
4

−3
) = 0     :     0𝑥1 + 4𝑥2 − 3𝑥3 = 0 ⇒ 𝑥3 =

4

3
𝑥2

 

Setze x2=3 ⇒ 𝑥1 = 2,   𝑥3 = 4 

Also 

𝑛⃑ = (2
3
4

)  
→
𝑝 = (

0
0
5

) 

2𝑥1 + 3𝑥2 + 4𝑥3 − 20 = 0 

 

        

( 𝑥1 − 0 ) 2 + ( 𝑥2 − 0 ) 3 + ( 𝑥3 − 5 ) 4 = 0 

Kreuzprodukt 

Oder: 

Drei Punkte aus der Ebenengleichung ermitteln 

Und dann zwei Richtungsvektoren berechnen 

Und einen Punkt als Stützvektor 

Ebenendarstellungen 

 

   

 
→
𝑢 ⋅

→
𝑛 = 0 ∧

→
𝑣 ⋅

→
𝑛 = 0 

⇒  
𝑢
1

⋅ 𝑛1 + 𝑢
2

⋅ 𝑛2 + 𝑢
3

⋅ 𝑛3=0 ∣ ⋅ 𝑣
1

𝑣1 ⋅ 𝑛1 + 𝑣2 ⋅ 𝑛2 + 𝑣3 ⋅ 𝑛3=0 ∣ ⋅ ( − 𝑢1 )  

⇒  
𝑢1 ⋅ 𝑣1 ⋅ 𝑛1 + 𝑢2 ⋅ 𝑣1 ⋅ 𝑛2 + 𝑢3 ⋅ 𝑣1 ⋅ 𝑛3 =0

−𝑢1 ⋅ 𝑣1 ⋅ 𝑛1 − 𝑢1 ⋅ 𝑣2 ⋅ 𝑛2 − 𝑢1 ⋅ 𝑣3 ⋅ 𝑛3=0 

⇒   𝑢2 ⋅ 𝑣1 ⋅ 𝑛2 − 𝑢1 ⋅ 𝑣2 ⋅ 𝑛2 + 𝑢3 ⋅ 𝑣1 ⋅ 𝑛3 − 𝑢1 ⋅ 𝑣3 ⋅ 𝑛3 = 0 

⇒   ( 𝑢2 ⋅ 𝑣1 − 𝑢1 ⋅ 𝑣2 ) ⋅ 𝑛2 + ( 𝑢3 ⋅ 𝑣1 − 𝑢1 ⋅ 𝑣3 ) ⋅ 𝑛3 = 0 

⇒   ( 𝑢2 ⋅ 𝑣1 − 𝑢1 ⋅ 𝑣2 ) ⋅ 𝑛2 = ( 𝑢1 ⋅ 𝑣3 − 𝑢3 ⋅ 𝑣1 ) ⋅ 𝑛3 

⇒   Wähle 𝑛2 = ( 𝑢1 ⋅ 𝑣3 − 𝑢3 ⋅ 𝑣1 ) ∧ 𝑛3 = ( 𝑢2 ⋅ 𝑣1 − 𝑢1 ⋅ 𝑣2 )  

⇒   𝑢1 ⋅ 𝑛1 + 𝑢2 ⋅ ( 𝑢1 ⋅ 𝑣3 − 𝑢3 ⋅ 𝑣1 ) + 𝑢3 ⋅ ( 𝑢2 ⋅ 𝑣1 − 𝑢1 ⋅ 𝑣2 ) = 0

 

⇒   𝑢1 ⋅ 𝑛1 = − 𝑢2 ⋅ ( 𝑢1 ⋅ 𝑣3 − 𝑢3 ⋅ 𝑣1 ) − 𝑢3 ⋅ ( 𝑢2 ⋅ 𝑣1 − 𝑢1 ⋅ 𝑣2 )  

⇒   𝑢1 ⋅ 𝑛1 = − 𝑢1 ⋅ 𝑢2 ⋅ 𝑣3 + 𝑢2 ⋅ 𝑢3 ⋅ 𝑣1 − 𝑢2 ⋅ 𝑢3 ⋅ 𝑣1 + 𝑢1 ⋅ 𝑢3 ⋅ 𝑣2 

⇒   𝑛1 =
−𝑢1 ⋅ 𝑢2 ⋅ 𝑣3 + 𝑢2 ⋅ 𝑢3 ⋅ 𝑣1 − 𝑢2 ⋅ 𝑢3 ⋅ 𝑣1 + 𝑢1 ⋅ 𝑢3 ⋅ 𝑣2

𝑢1

 

⇒   𝑛1 = 𝑢2 ⋅ 𝑣3 − 𝑢3 ⋅ 𝑣2 

  →
𝑛 = (

𝑢2 ⋅ 𝑣3 − 𝑢3 ⋅ 𝑣2
𝑢1 ⋅ 𝑣3 − 𝑢3 ⋅ 𝑣1
𝑢2 ⋅ 𝑣1 − 𝑢1 ⋅ 𝑣2

) 

 

( 3
−2
0

)   𝑥( 0
4

−3
) = (

( −2 ) ∙ ( −3 )     −      
                    0 ∙ 0       −  

3 ∙ 4   − ( − 2 ) ∙ 0
 

= ( 6
9
12

) = (
3 ∙ 2
3 ∙ 3
3 ∙ 4

) = 3 ∙ (2
3
4

)  

Man kommt auch zur Koordinatenform, indem man

den Normalenvektor und einen Punkt einsetzt,  um

das d auf der rechten Seite zu erhalten und umgeht

so die Normalenform 

 

 

https://www.geogebra.org/m/z9dwfzxz

